District Swabi of Khyber Pakhtunkhwa province is well known for growing sweet oranges. Without inorganic fertilizer, the yield and quality of oranges have been declining over time. Keeping in mind the importance of micronutrients in citrus, survey of 20 sweet orange orchards in the area was planned. Composite soil (0-30 cm) and relevant leaf tissue (4 th leaf from top) samples of non-fruiting branches (10-15 years) were collected during July-August, 2015. Majority of the soils were light, having sandy loam (60%) as a dominant texture with remaining as silt loam and loam. All the soils were non-saline (<2 dS m -1 ) and medium alkaline (7.5-8.3) in reaction with overall adequate (>1.29%) organic matter content. Majority of the samples were adequate in available B (95%), Cu (95%), Fe (65%), Mn (60%) and Zn (55%). In contrast to soil, leaf tissue analysis illustrated that all 100% samples (B, Cu, Mn and Zn) and 70% (Fe) were below the critical limit of each nutrient for citrus. The association between organic matter content and each B (0.53), Fe (0.67) and Zn (0.80) was linear and significant showing contribution of this pool in available nutrients. The regression coefficient (R 2 ) explained a poor and non-significant relationship with only 26% (B), 3% (Cu), 21% (Fe), and 18% (Mn) contribution to leaf tissue nutrients from soil available pool. From this study it is inferred that orchards of district Swabi require application of B, Cu, Fe, Mn, and Zn, with emphasis to regular monitoring and soil testing for specific fertilizer recommendations.
Introduction
Pakistan occupies a striking position in citrus production among 15 top citrus producing countries (Brazil, China, USA, India, Mexico and Spain) of the world [1] . In Pakistan cultivation of citrus (lime, lemon, grapefruit, sweet orange and mandarin orange) is carried out on an area of 194,000 hectares with an annual yield of 2.2 million tons [2] . Khyber Pakhtunkhwa (KPK) province is famous for growing sweet oranges "Malta" (Citrus-sinenesis L.) [3] . Buner, Dir, Haripur, Nowshera, Malakand, Swabi and Swat districts together produce 37.7 thousand tons of sweet oranges annually from 4.5 thousand hectares of land [4] . The climatic conditions and soils of this area are favorable for the production of sweet oranges [5] . Unfortunately, the citrus orchards of the province have been declining in general and of district Swabi in particular [6] . There may be bundle of reasons for its poor production, however, inadequate and improper fertilization practices may be the main and basic factors to be monitored for poor production of sweet oranges [5] . In addition to macronutrients such as nitrogen (N), phosphorus (P), Potassium (K), Calcium (Ca), Magnesium (Mg) and sulfur (S) while micronutrients are required in minute quantities and play significant role in production and quality of citrus [7] . Boron (B) is required in newly emerging shoot and root, flowering, pollination, seed development and sugar transport synthesis by different plant components [8] . Copper (Cu) is important in providing energy for chemical reactions, iron (Fe) is component of chlorophyll, manganese (Mn) controls the enzyme system and zinc (Zn) plays role in production of enzymes and proteins. Micronutrient decline in sweet orange orchards have been reported by [5, , 10] for Malakand, Swat and Haripur districts of KPK. However, no studies reporting the sweet orange status in Swabi district of the same province, besides, the studies including leaf tissue analysis are scarce.
Materials and methods
Representative soil and leaf tissue samples were obtained from citrus growing villages i.e. Jhanda, Manai, Topi and Gadoon Industrial Estate of district Swabi, KPK between July and August, 2015. Five orchards of sweet orange variety between 10 and 15 years age were chosen from each village and were further distributed into three sections. Under each section, six trees were selected at random and composited section-wise. Thirty leaves (4 th leaf from top), randomly sampled from four to six month old non-fruiting branches were composited to one as detailed by Jones et al. [11] . Same trees were used for the collection of soil samples at surface (0-30 cm). Representative soil samples were obtained by digging four cores beneath the citrus canopy and composited for each tree. Citrus leaves were decontaminated [12], air-dried in shade, followed by oven drying (65 o C) and finally ground to 20 mesh as given by Ryan et al. [13] . Soils were also dried at room temperature in shade, unnecessary material i.e. stones, roots, etc. ones were removed, crushed and finally brought to 2 mm particle size using stainless steel sieve. Both leaf digests and soil extracts were analyzed using absorption spectroscopy. The data was tabulated using minimum, maximum, mean and standard deviation obtained through descriptive statistics.
Results and discussion Soil characteristics
Citrus orchard soils of district Swabi were light textured with sandy loam as a dominant texture (60%) in each village, with remaining being silt loam, loamy sand and loam. pH was between 7.59-7.80 with mean value of 7.69, all falling under medium alkaline (7.5-8.3) category. All the soils under micronutrient survey were non-saline in nature with electrical conductivity (EC) values ranging between 0.09-0.20 dS m -1 (mean 0.13 dS m -1 ). Organic matter content of the soils was between 1.19-6.72%, with mean value of 2.51%. Each 100% soils of Topi and Gadoon, and each 80% of Jhanda and Mani were adequate (>1.29%) in organic matter content, while remaining 20% were medium (0.86-1.29%) ( Table 1) . 
Fertilizer management
All four villages (Jhanda, Manai, Topi and Gadoon) of district Swabi under sweet orange cultivation were not in practice of micronutrient fertilizer application, even the major nutrients were applied in meager amounts (N and P) with no K (Table 4 ). , therefore, optimal nutrient status at these growth stages will determine the yield and quality of fruit. Other than major nutrient application, citrus crop require micronutrients such as B, Cu, Fe, Mn and Zn. Foliar application of these nutrients have been promoted widely due to their rapid response, effectiveness, ease in removing toxicity, etc. however, it is only beneficial when the deficiency symptoms appear and it not transferred into soil for further utilization [7, 33, 34]. General guidelines for the application of micronutrients for fruit crops are covered elsewhere [18] .
Conclusion
The soils of the study area were light textured. In the absence of fertilizer application, high organic matter contents, and to some extent positive relationship of organic matter with micronutrients, it is obvious that the nutrient enrichment in soils is due to organic matter fraction and may also be based on the parent material containing different nutrients, which needs to be explored in future studies. Leaf tissue analysis was in contrast to soil analysis and illustrated that majority of the samples were below the relevant critical for B, Cu, Fe, Mn and Zn. Based on this study, it is suggested that other than major nutrients, application of B, Cu, Fe, Mn and Zn should be included in the regular fertilizer schedule. Specific fertilizer applications can be based on the soil and leaf tissue tests carried out for three consecutive years. 
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